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(54) FAILURE DETERMINING DEVICE FOR OPERATION ANGLE SENSOR IN VARIABLE VALVE SYSTEM OF 
INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a failure determination device for 
an operation angle sensor in the variable valve system of an internal 
combustion engine, by which costs of an entire system can be reduced. 
SOLUTION: An operation angle of a control shaft 16 obtained by 
conversion, based on a lift rate of an intake valve calculated in a lift rate 
calculation map from a rotational frequency N of an engine and an intake 
air quantity Q and an operation angle of the control shaft 1 6 detected by a 
control operation angle censor 1 02 are compared with each other so as to 
obtain deviation. A failure in the control operation angle censor 102 is then 
detected, when the deviation is not less than a prescribed value. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1 ] The cam shaft and the control axis arranged in abbreviation parallel characterized by providing the following, 
The control cam fixed to the periphery of this control axis by carrying out eccentricity, and the rocker arm supported to 
revolve by this control cam free [ rocking ], The rocking driving means which carry out the rocking drive of the end 
section of the aforementioned rocker arm according to rotation of the aforementioned cam shaft, The rocking cam which 
it coordinates and rocks [ cam ] to the other end of the aforementioned rocker arm, and carries out the open operation of 
the engine valve, The good change valve gear of the internal combustion engine which comes to contain an operation 
angle detection means for control to detect the operation angle of the aforementioned control axis, and the control means 
which make the target operation angle position according to an engine's operational status carry out the rotation drive of 
the aforementioned control axis based on the operation angle signal of the control axis detected with the aforementioned 
operation angle detection means for control A rotational frequency detection means to detect the rotational frequency of 
an internal combustion engine An inhalation air-content detection means to detect the inhalation air content of an 
internal combustion engine The lift calculation map on which the amount of lifts of an engine valve was beforehand 
computed from the rotational frequency and inhalation air content of an internal combustion engine The operation angle 
of the control axis converted based on the amount of lifts of the engine valve called for on the aforementioned amount 
calculation map of lifts from the inhalation air content of the internal combustion engine detected with the rotational 
frequency of an internal combustion engine and the aforementioned inhalation air-content detection means which were 
detected with the aforementioned rotational frequency detection means, A failure judging means to ask for the 
deflection which compared the operation angle of the control axis detected with the aforementioned operation angle 
detection means for control, and to detect failure of the aforementioned operation angle detection means for control 
when this deflection is beyond a predetermined value 

[Claim 2] It is operation angle sensor failure judging equipment in the good change valve gear of the internal 
combustion engine according to claim 1 carry out having the rewriting means which rewrites the value of the amount of 
lifts in the aforementioned lift calculation map in the amount of the engine valve corresponding to the operation angle of 
the control axis detected with the operation angle detection means for control of real lifts when the failure judging of the 
aforementioned operation angle detection means for control is not made by the aforementioned failure judging means as 
the feature. 

[Claim 3] In the good change valve gear of an internal combustion engine characterized by providing the following The 
cam sensor which generates a reference signal synchronizing with rotation of the aforementioned cam shaft, and the 
rocking position sensor which detects that the aforementioned rocker arm or a rocking cam is in a predetermined 
rocking position, A phase contrast measurement means to measure the phase contrast of the reference signal from the 
aforementioned cam sensor, and the detecting signal from the aforementioned rocking position sensor, An operation 
angle detection means for a diagnosis to detect the operation angle of the aforementioned control axis based on the 
phase contrast detected with this phase contrast measurement means, It asks for the deflection which compared the 
operation angle of the control axis detected with this operation angle detection means for a diagnosis with the operation 
angle of the control axis detected with the aforementioned operation angle detection means for control. A failure 
judging means to detect failure of the aforementioned operation angle detection means for control when this deflection 
is beyond a predetermined value, The salient which ****** and the aforementioned rocking position sensor prepared in 
the aforementioned rocker arm or the rocking cam, the main part of a sensor which detects this salient to non-contact, 
and operation angle sensor failure judging equipment in the good change valve gear of the internal combustion engine 
with which it is characterized by carrying out shell composition A cam shaft and the control axis arranged in 
abbreviation parallel The control cam fixed to the periphery of this control axis by carrying out eccentricity The rocker 
arm supported to revolve by this control cam free [ rocking ] The rocking cam which the end section of the 
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aforementioned rocker arm coordinates and rocks according to rotation of the aforementioned cam shaft to the rocking 
driving means which carry out a rocking drive, and the other end of the aforementioned rocker arm, and carries out the 
open operation of the engine valve, the operation angle detection means for control detect the operation angle of the 
aforementioned control axis, and the control means which make the target operation angle position according to an 
engine's operational status carry out the rotation drive of the aforementioned control axis based on the operation angle 
signal of die control axis detected with the aforementioned operation angle 



[Translation done.] 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which judges the failure of an 
operation angle sensor which detects the aforementioned operation angle in the good change valve gear of the internal 
combustion engine as for which the amount of lifts of the ** and the exhaust valve of an internal combustion engine 
(operation angle of a control axis) is made to adjustable according to engine operational status. 
[0002] 

[Description of the Prior Art] The good change valve gear which carries out adjustable control of the opening-and- 
closing stage and the amount of valve lifts of inhalation of air and an exhaust valve as everyone knows according to 
engine operational status for securing sufficient output by an improvement of the mpg at the time of an engine low- 
speed low load or improvement in the charging efficiency of the inhalation of air at the time of the stable operability and 
a high-speed heavy load etc. is variously offered from the former, and what is indicated by JP,55-1 37305 ,A etc. as the 
example is known. 

[0003] If the outline is explained based on drawing 22 , while the cam shaft 2 is formed in the upper part position near 
the abbreviation center of the upper deck of the cylinder head 1, cam 2a is prepared in the periphery of this cam shaft 2 
at one. Moreover, the control axis 3 is arranged in parallel at the flank of a cam shaft 2, and the rocker arm 5 is 
supported to revolve by this control axis 3 free [ rocking ] through the eccentric cam 4. 

[0004] The rocking cam 8 is arranged through the valve lifter 7 at the upper-limit section of the inlet valve 6 prepared in 
the cylinder head 1 free [ sliding ] on the other hand. This rocking cam 8 was supported to revolve above the valve lifter 
7 free [ rocking to a cam shaft 2 and the pivot 9 arranged in parallel ], and cam side 8a of a soffit is in contact with the 
upper surface of a valve lifter 7. Moreover, other end 5b contacts upper-limit side 8b of the rocking cam 8, and the 
aforementioned rocker arm 5 transmits the lift of cam 2a to an inlet valve 6 through the rocking cam 8 and a valve lifter 
7 while end section 5a is in contact with the peripheral face of cam 2a. 

[0005] Moreover, as shown in drawing 23 , a rotation drive is carried out in the predetermined angle range through a 
slowdown gear by actuators, such as a DC servo motor, and the aforementioned control axis 3 controls the rotation 
position of an eccentric cam 4, and changes the rocking supporting point of a rocker arm 5 by this. 
[0006] And in drawing 22 , if an eccentric cam 4 is controlled by the predetermined rotation position of right reverse, 
the rocking supporting point of a rocker arm 5 will change. When the contact position to upper-limit side 8b of the 
rocking cam 8 of other end 5b changes in the vertical-among drawing direction and rocking tracing of the rocking cam 8 
changes with these with the change of a contact position to the valve-lifter 7 upper surface of cam side 8a of the rocking 
cam 8 Adjustable control of the opening-and-closing stage and the amount of valve lifts of an inlet valve 6 is carried out 
with change of the operation angle of a control axis 3. In addition, the sign in drawing "10" shows the spring which 
always carries out **** energization of the upper-limit side 8b of the rocking cam 8 at other end 5b of a rocker arm 5. 
[0007] Moreover, it sets to the good change valve gear of composition of controlling the opening-and-closing stage and 
the amount of valve lifts of an inlet valve 6 to adjustable by changing the rocking supporting point of a rocker arm 5 as 
mentioned above. As shown in drawing 23 , operation angle sensors (for control), such as a potentiometer, detect the 
operation angle (rotation position) of the control axis 3 for changing the aforementioned rocking supporting point. 
Based on this detected operation angle signal, it sets to a control unit CPU. A detection result is compared with a target, 
and feedback control of the drive control signal is carried out so that the operation angle (rotation position) of a control 
axis 3 may be controlled with a precision sufficient on the target operation square (rotation position) corresponding to a 
target bulb property. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order to detect the failure of an operation angle sensor (for 
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control) which detects the operation angle of a control axis 3 with above-mentioned conventional equipment Since it 
was constituted so that the difference of both the operation angle signal that arranges the operation angle sensor for 
troubleshooting other than this operation angle sensor for control on the same shaft as the aforementioned operation 
angle sensor for control, and is detected by both the operation angle sensor might detect a failed state, There was a 
trouble that cost cost dearly, by installation of two sensors. 

[0009] this invention was made paying attention to the above-mentioned conventional trouble, and aims at offering the 
operation angle sensor failure judging equipment in the good change valve gear of the internal combustion engine which 
can lower the cost as the whole system. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with the operation angle sensor failure 
judging equipment in the good change valve gear of the internal combustion engine of this invention claim 1 publication 
A cam shaft, the control axis arranged in abbreviation parallel, and the control cam fixed to the periphery of this control 
axis by carrying out eccentricity, The rocker arm supported to revolve by this control cam free [ rocking ] and the 
rocking driving means which carry out the rocking drive of the end section of the aforementioned rocker arm according 
to rotation of the aforementioned cam shaft, The rocking cam which it coordinates and rocks [ cam ] to the other end of 
the aforementioned rocker arm, and carries out the open operation of the engine valve, An operation angle detection 
means for control to detect the operation angle of the aforementioned control axis, and the control means which make 
the target operation angle position according to an engine's operational status carry out the rotation drive of the 
aforementioned control axis based on the operation angle signal of the control axis detected with the aforementioned 
operation angle detection means for control, A rotational frequency detection means to detect the rotational frequency of 
an internal combustion engine in the good change valve gear of the internal combustion engine which it comes to 
contain, An inhalation air-content detection means to detect the inhalation air content of an internal combustion engine, 
and the rotational frequency of an internal combustion engine and the lift calculation map, on which the amount of lifts 
of an engine valve was beforehand computed from the inhalation air content, The operation angle of the control axis 
converted based on the amount of lifts of the engine valve called for on the aforementioned amount calculation map of 
lifts from the inhalation air content of the internal combustion engine detected with the rotational frequency of an 
internal combustion engine and the aforementioned inhalation air-content detection means which were detected with the 
aforementioned rotational frequency detection means, It asked for the deflection which compared the operation angle of 
the control axis detected with the aforementioned operation angle detection means for control, and when this deflection 
was beyond a predetermined value, it considered as the means equipped with a failure judging means to detect failure of 
the aforementioned operation angle detection means for control. 

[001 1] With the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 2 In invention according to claim 1 , when the failure judging of the 
aforementioned operation angle detection means for control is not made by the aforementioned failure judging means It 
considered as the means equipped with the rewriting means which rewrites the value of the amount of lifts in the 
aforementioned lift calculation map in the amount of real lifts of the engine valve corresponding to the operation angle 
of the control axis detected with the operation angle detection means for control. 

[0012] With the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 3 A cam shaft, the control axis arranged in abbreviation parallel, and the control 
cam fixed to the periphery of this control axis by carrying out eccentricity, The rocker arm supported to revolve by this 
control cam free [ rocking ] and the rocking driving means which carry out the rocking drive of the end section of the 
aforementioned rocker arm according to rotation of the aforementioned cam shaft, The rocking cam which it coordinates 
and rocks [ cam ] to the other end of the aforementioned rocker arm, and carries out the open operation of the engine 
valve, An operation angle detection means for control to detect the operation angle of the aforementioned control axis, 
and the control means which make the target operation angle position according to an engine's operational status carry 
out the rotation drive of the aforementioned control axis based on the operation angle signal of the control axis detected 
with the aforementioned operation angle detection means for control, The cam sensor which generates a reference signal 
synchronizing with rotation of the aforementioned cam shaft in the good change valve gear of the internal combustion 
engine which it comes to contain, The rocking position sensor which detects that the aforementioned rocker arm or a 
rocking cam is in a predetermined rocking position, A phase contrast measurement means to measure the phase contrast 
of the reference signal from the aforementioned cam sensor, and the detecting signal from the aforementioned rocking 
position sensor, An operation angle detection means for a diagnosis to detect the operation angle of the aforementioned 
control axis based on the phase contrast detected with this phase contrast measurement means, It asks for the deflection 
which compared the operation angle of the control axis detected with this operation angle detection means for a 
diagnosis with the operation angle of the control axis detected with the aforementioned operation angle detection means 



Page 3 of 9 

for control. When this deflection was beyond a predetermined value, it had a failure judging means to detect failure of 
the aforementioned operation angle detection means for control, and the aforementioned rocking position sensor made 
the salient prepared in the aforementioned rocker arm or the rocking cam, and this salient the means which consists of 
main parts of a sensor detected to non-contact. 
[0013] 

[Function] With the operation angle sensor failure judging equipment in the good change valve gear of the internal 
combustion engine of this invention claim 1 publication As mentioned above, the operation angle of the control axis 
converted based on the amount of lifts of the engine valve called for on the amount calculation map of lifts from the 
inhalation air content of the internal combustion engine detected with the rotational frequency of an internal combustion 
engine and inhalation air-content detection means which were detected with the rotational frequency detection means, 
The deflection compared in the operation angle of the control axis detected with the operation angle detection means for 
control is asked, when this deflection is beyond a predetermined value, failure of the operation angle detection means 
for control is detected, and thereby, installation of the operation angle detection means for a diagnosis of the same 
detection precision as the aforementioned operation angle detection means for control is omitted. 
[0014] With the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 2 In invention according to claim 1, when the failure judging of the 
aforementioned operation angle detection means for control is not made by the aforementioned failure judging means In 
a rewriting means, rewriting to the amount of real lifts of the inlet valve corresponding to the operation angle of the 
control axis detected with the operation angle detection means for control is performed in the value of the amount of 
lifts in the aforementioned lift calculation map, and, thereby, the solid-state difference of an internal combustion engine 
and the error by secular change are corrected. 

[0015] With the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 3 While phase contrast with the rocking position detecting signal of the reference 
signal which synchronized with rotation of the cam shaft detected by the cam sensor in the phase contrast measurement 
means, the rocker arm detected by the rocking position sensor, or a rocking cam is measured The operation angle of the 
control axis detected with the operation angle detection means for a diagnosis based on this phase contrast, The 
deflection compared in the operation angle of the control axis detected with the operation angle detection means for 
control is asked, when this deflection is beyond a predetermined value, failure of the operation angle detection means 
for control is detected, and thereby, installation of the operation angle detection means for a diagnosis of the same 
detection precision as the aforementioned operation angle detection means for control is omitted. 
[0016] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained. 
(Form 1 of implementation of invention) Drawing 1 - drawin g 3 show the good change valve gear of the engine 
(internal combustion engine) in the form 1 of operation of this invention, and explain it below as a valve gear VEL of 
the inlet valve which it has two per cylinder. However, it is clear that it is not what does not limit an engine valve to an 
inlet valve and limits the number of inlet valves. 

[0017] The inlet valves 12 and 12 of the couple by which the good change valve gear shown in drawing 1 - drawing 3 
was formed in the cylinder head 1 1 through the valve guide (illustration ellipsis) at sliding self-**, The cam shaft 13 of 
the shape of hollow supported by the cam shaft carrier 14 of the cylinder head 1 1 upper part free [ rotation ], Two 
eccentric cams 15 and 15 which are the rotating cams fixed to this cam shaft 13 by pressing fit etc., The control axis 16 
supported free [ rotation ] by the same cam shaft carrier 14 as the upper part position of the aforementioned cam shaft 
13, It has the rocker arms 18 and 18 of the couple supported by this control axis 16 free [ rocking ] through the control 
cam 17, and the rocking cams 20 and 20 which the couple arranged through valve lifters 19 and 19 at the upper-limit 
section of each inlet valves 12 and 12 became independent of, respectively. 

[0018] moreover — while the aforementioned eccentric cams 15 and 15 and rocker arms 18 and 18 are coordinated by 
the link arms 25 and 25 - rocker arms 1 8 and 1 8 and the rocking cams 20 and 20 - a link - members 26 and 26 
coordinate While the aforementioned cam shaft 1 3 is arranged along with the engine cross direction (the direction of a 
cylinder bank), turning effort is transmitted from an engine's crankshaft through the timing chain around which the 
driven sprocket wheel (illustration ellipsis) prepared in the end section and this driven sprocket wheel were looped. 
[0019] It has main bracket 14a which the aforementioned cam shaft carrier 14 is formed in the upper-limit section of the 
cylinder head 11, and supports the upper part of a cam shaft 13, and sub bracket 14b which is prepared in the upper- 
limit section of this main bracket 14a, and supports a control axis 16 free [ rotation ], and bundle fixation of both the 
brackets 14a and 14b is carried out for the upper part shell with the bolts 14c and 14c of a couple. 
[0020] from flange 1 5b which both the aforementioned eccentric cams 1 5 presented the shape of an abbreviation ring as 
shown also in drawing 4 , and was prepared in the outer edge surface of minor diameter cam main part 15a and this cam 
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main part 15a at one — becoming internal shaft orientations cam shaft insertion -- a hole ~ while penetration 
formation of the 15c is carried out, the axial center X of cam main part 15a is carrying out eccentricity only of the 
specified quantity in the direction of a path from the axial center Y of a cam shaft 13 

[0021] moreover, both the outsides where each of this eccentric cam 15 does not interfere in both the aforementioned 
valve lifters 19 and 19 to a cam shaft 13 — cam shaft insertion — a hole — 15d is formed in 15d of peripheral faces of 
both cam main parts 15a and 15a, and the same cam profile while pressing fixation is carried out through 15c 
[0022] As each aforementioned rocker arm 1 8 is shown in drawin g 3 , bending formation is carried out at the shape of 
an abbreviation crank, in view of a flat surface, and base 18a which it has in the center is supported by the control cam 
17 at rotation self-**, moreover, the pin by which the pin 21 connected with the point of the link arm 25 is pressed fit in 
end section 1 8b which protruded on each heel of each base 1 8a ~ other end 1 8c which protruded on each toe of each 
tubed base 1 8a, respectively while penetration formation of the 1 8d of the holes was carried out — each link — the pin by 
which the pin 28 connected with end section 26a which a member 26 mentions later is pressed fit — a hole — 1 8e is 
formed 

[0023] While each aforementioned control cam 17 presents the shape of a cylinder, respectively and being fixed to 
control-axis 16 periphery, as shown in drawing 1 , axial center PI position is carrying out eccentricity only of the alpha 
from the axial center P2 of a control axis 16. 

[0024] the aforementioned rocking cam 20 is shown in drawin g 1 and draw ing 6 , and dr awin g 7 -- as --**** the 
configuration of U characters — presenting — an approximate circle - the support which a cam shaft 13 is fitted in the 
annular end face section 22, and is supported free [ rotation ] — a hole — the edge 23 located in the other end 18c side of 
a rocker arm 18 while penetration formation of the 22a is carried out ~ a pin — a hole — penetration formation of the 23 a 
is carried out 

[0025] Moreover, cam side 24b prolonged circularly is formed in the inferior surface of tongue of the rocking cam 20 at 
the edge 23 edge side from ****** 24a by the side of the end face section 22, and this ****** 24a, and this ****** 24a 
and cam side 24b contact the upper surface predetermined position of each valve lifter 1 9 according to the rocking 
position of the rocking cam 20. 

[0026] That is, in view of the valve-lift property shown in drawin g 5 , it is set up so that the predetermined angle range 
theta 1 of ****** 24a may become the **-SUSAKURU section as shown in drawing 1 , the predetermined angle range 
theta 2 may serve as the so-called lamp section from the ******-SUSAKURU section theta 1 of cam side 24b and the 
predetermined angle range theta 3 may become the lift section from the lamp section theta 2 of cam side 24b further. 
[0027] The aforementioned link arm 25 is equipped with comparatively major diameter base 25a in a circle and 
projection edge 25b which protruded on the peripheral face predetermined position of this base 25a. moreover, to the 
mid gear of base 25a the pin inserted in projection edge 25b free [ rotation of the aforementioned pin 21 ] while fitting 
hole 25c which fits into the peripheral face of cam main part 15a of the aforementioned eccentric cam 15 free 
[ rotation ] is formed ~ penetration formation of the 25d of the holes is carried out In addition, rocking driving means 
are constituted by the aforementioned link arm 25 and the eccentric cam 15. 

[0028] furthermore, the aforementioned link - a member 26 is formed in the shape of [ of predetermined length ] a 
straight line, as shown also in drawing 1 — having — the both ends 26a and 26b of a circle configuration ~ each pin of 
other end 18c of the aforementioned rocker arm 18, and the edge 23 of the rocking cam 20 — the pin insertion which the 
edge of each pins 28 and 29 pressed fit in Holes 18d and 23a inserts in free [ rotation ] — penetration formation of the 
holes 26c and 26d in addition - the end section of each pins 21, 28, and 29 - the link arm 25 and a link — the snap rings 
30, 31, and 32 which regulate movement of the shaft orientations of a member 26 are formed 

[0029] The aforementioned actuator 101 is controlled by the control signal from the control unit CPU as control means 
so that a rotation drive is carried out by predetermined angle-of-rotation within the limits by the actuators 101, such as a 
DC servo motor prepared in the end section, and the aforementioned control axis 1 6 is shown in drawing 9 . The 
aforementioned control unit CPU detects the present engine operational status based on the detecting signal from 
various kinds of sensors of the crank angle sensor 103, an air flow meter 104, a coolant temperature sensor 105, and the 
rotational frequency sensor 106 grade of an engine, determines a target bulb property according to the this detected 
engine operational status, and outputs a control signal to the aforementioned actuator 101 that a control axis 16 should 
be driven to the angular position corresponding to the bulb property of this target. 

[0030] If an operation of the above-mentioned good change valve gear is explained hereafter, at the time of an engine's 
low-speed low load, the rotation drive of the actuator 101 will be first carried out by the control signal from a control 
unit CPU at one side, for this reason, the control cam 17 is held in the rotation position of upper left direction from the 
axial center P2 of a control axis 16, as an axial center PI shows drawin g 6 A and B — having - heavy-gage part 17a - 
above [ from a cam shaft 13 ] — alienation — it moves for this reason, the rocker arm 18 — the whole — a cam shaft 13 — 
receiving - above - moving - thereby - each rocking cam 20 - a link an edge 23 can pull up a little compulsorily 
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through a member 26, and the whole rotates leftward 

[003 1 ] therefore ~ if an eccentric cam 1 5 rotates and end section 1 8b of a rocker arm 1 8 is pushed up through the link 
arm 25, as shown in drawing 6 A and B - the amount of lifts - a link ~ although transmitted to the rocking cam 20 and 
a valve lifter 19 through a member 26, the amount LI of lifts becomes comparatively small as shown in drawing 6 B 
[0032] Therefore, in this low-speed low load region, as the dashed line of drawing 8 shows, while the amount of valve 
lifts becomes small, the open time of each inlet valve 12 becomes late (an operation angle becoming small), and a bulb 
roll with an exhaust valve becomes small. For this reason, the rotation by which improvement in mpg and the engine 
were stabilized is obtained. 

[0033] On the other hand, as for **** which shifted at the time of an engine's high-speed heavy load, the rotation drive 
of the actuator 101 is carried out by the control signal from a control unit CPU at opposite direction. Therefore, as 
shown in drawing 7 A and B, a control axis 16 rotates a clockwise rotation from the position which shows the control 
cam 17 to drawing 6 , and an axial center PI (heavy-gage part 17a) is moved downward, for this reason, the rocker arm 
18 - next time — the whole - cam shaft 13 direction (down) - moving ~ other end 18c - the upper-limit section 23 of 
the rocking cam 20 ~ a link - it presses below through a member 26 and only the specified quantity rotates this rocking 
cam 20 whole to a clockwise rotation 

[0034] Therefore, as the contact position of the undersurface to the valve-lifter 19 upper surface of the rocking cam 20 
shows drawin g 7 A and B, it moves to a leftward position. For this reason, if an eccentric cam 15 rotates and end section 
1 8b of a rocker arm 1 8 is pushed up through the link arm 25 as shown in drawing 7 , the amount L2 of lifts to a valve 
lifter 19 will become large as shown in drawing 7 B. 

[0035] Therefore, in this high-speed heavy load region, as a solid line shows to drawing 8 , while a cam lift property 
becomes large as compared with a low-speed low load region and the amount of valve lifts (operation angle) also 
becomes large, closed time becomes [ the open time of each inlet valve 12 ] late early. Consequently, an inhalation-of- 
air charging efficiency improves and sufficient output can be secured. 

[0036] Thus, in the above-mentioned good change valve gear, since each eccentric cam 15 and each rocking cam 20 
were formed on the same axle at the cam shaft 1 3 not to mention the opening-and-closing time and the amount of valve 
lifts (operation angle) of each inlet valve 12 being made to adjustable, the arrangement space of the engine width 
direction can be made small enough. Moreover, since it is not necessary to also **** each rocker arm 18 in the engine 
width direction and it can be formed in the right above position of a cam shaft at the small configuration of "**" 
typeface, miniaturization of the whole equipment can be attained. Consequently, the loading nature to the engine of 
equipment improves. Moreover, since it can equip with equipment by arrangement of the present cam shaft 13, without 
changing arrangement of a cam shaft 13, the loading nature to an engine becomes good also at this point. 
[0037] Furthermore, since the pivot of the exclusive use which supports the rocking cam 20 by forming an eccentric 
cam 15 and the rocking cam 20 on the same axle at a cam shaft 13 becomes unnecessary, and curtailment of part mark 
can be aimed at at this rate and a gap of the mutual axial center of a cam shaft 13 and the rocking cam 20 does not arise, 
the fall of the control precision of valve timing can be prevented. 

[0038] And since it allotted the position which carries out offset arrangement with each valve lifter 19, and does not 
interfere in each eccentric cam 1 5 mutually, While the amount of lifts for being able to take the large appearance of each 
cam 15, becoming possible to raise the design flexibility of peripheral face 15a of an eccentric cam 15, and securing the 
amount of rocking of the rocking cam 20 by this is fully securable The cam width of face for reducing the drive planar 
pressure of an eccentric cam 1 5 is fully securable. 

[0039] Since it is formed in the shape of a ring and the whole peripheral face ****s to the whole inner skin of fitting 
hole 25c of link arm base 25a, the planar pressure of a peripheral face is distributed and especially the eccentric cam 15 
can fully reduce this planar pressure. Therefore, while being able to suppress generating of wear with between the inner 
skin of fitting hole 25c, it is easy to perform lubrication. Furthermore, the material of a low cost can be chosen that the 
degree of material option of an eccentric cam 1 5 improves with the fall of planar pressure, and it is easy to process it. It 
is good also as composition which connects each rocking cams 20 and 20 corresponding to each inlet valve 12 with one, 
in addition, simplifies an eccentric cam 1 5 and a rocker arm 1 8 by this, and is made to common-use-ize between each 
inlet valve 12. 

[0040] When dispersion is in the relation between the drive precision of the aforementioned control axis 16, and the 
angular position of the aforementioned control axis 16 and a bulb property, it becomes impossible by the way, to control 
an actual bulb property with a precision sufficient in a target bulb property in the above-mentioned good change valve, 
although a control axis 1 6 is driven to the angular position corresponding to a target bulb property and an actual bulb 
property is controlled in the bulb property of the aforementioned target. Then, with the form 1 of implementation of this 
invention, as shown in the block diagram of drawing 10 The operation angle sensors (operation angle detection means 
for control) 102, such as a potentiometer, detect the operation angle (rotation position) of the control axis 16 for 
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changing the aforementioned rocking supporting point. Based on this detected operation angle signal, it sets to a control 
unit CPU. The operation angle and target operation angle as a detection result are compared, and feedback control of the 
drive control signal to the actuators 101, such as a DC servo motor, is carried out so that it may become a target 
operation angle (rotation position) corresponding to a target bulb property about the operation angle (rotation position) 
of a control axis 16. In addition, the slowdown gear 107 is infixed between the aforementioned actuator 101 and the 
control axis 1 6. 

[0041] Next, the contents of a failure judging means to detect the failure of the operation angle sensor 102 which detects 
the operation angle of the aforementioned control axis 16 are explained based on the block diagram of drawing 10 . That 
is, as shown in drawin g 1 0 , an engine-speed N signal, an inhalation air-content Q signal, and a throttle opening TVO 
signal are inputted into the aforementioned control unit CPU, and failure detection of the operation angle sensor 102 is 
performed to it based on these signals. 

[0042] Next, the failure detection method of the operation angle sensor 102 of detecting the operation angle of the 
aforementioned control axis 16 is explained based on the flow chart of drawin g 1 1 . First, at Step SI, it judges whether 
an engine is almost regular, and when not regular, this step SI is repeated until it becomes regular. And if an engine 
becomes a stationary mostly, in Step S2, the amount of lifts of an inlet valve 12 will be calculated on the lift calculation 
map (Q-N map) by which a calculation setup was carried out more nearly beforehand than engine-speed N and the 
inhalation air content Q in the amount of lifts of an inlet valve 12. 

[0043] At Step S3, the amount of lifts of the aforementioned inlet valve 12 is changed into an operation angle, and it 
asks for both deflection as compared with the operation angle detected by the operation angle sensor 1 02 in step S4 in 
this operation angle. 

[0044] At Step S5, it judges whether the aforementioned deflection is less than default value, and when it is less than 
default value, after carrying out O.K. judging of the operation angle sensor 102 in Step S6 and transposing the value of a 
lift calculation Q-N map to a real lift in Step S7, 1 time of a flow is ended now. 

[0045] Moreover, in the aforementioned step S5, when the aforementioned deflection is more than default value, after 
carrying out NG judging of the operation angle sensor 102 in Step S8 and processing in step S9 at the time of sensor 
failure, 1 time of a flow is ended now. 

[0046] Next, the content of the engine regular judging in the aforementioned step SI is explained based on the flow 
chart of drawing 12 . First, the present engine-speed N is incorporated and it asks for the deflection of both the rotational 
frequency value by step SI -2 step Sl-1 as compared with the engine speed in front of a predetermined time Tn [sec]. 
[0047] Step S In 1-3, when the variation of the engine speed between the aforementioned deflection [sec] Tn, i.e., a 
predetermined time, judges whether it is less than predetermined range deltaN and is over predetermined range deltaN, 
it progresses to step SI -13, and judges with the time of engine unsteady, and 1 time of a flow is ended now. Moreover, 
when it is less than predetermined range deltaN, it progresses to step S 1 -4, the present inhalation air content Q is 
incorporated, and it asks for the deflection of both the inhalation air content in step SI -5 as compared with the inhalation 
air content in front of a predetermined time Tq [sec]. 

[0048] Step S In 1-6, when the variation of the aforementioned deflection, i.e., the inhalation air content between 
predetermined times Tq [sec], judges whether it is less than predetermined range deltaQ and is over the predetermined 
range, it progresses to step SI -13, and judges with the time of engine unsteady, and 1 time of a flow is ended now. 
Moreover, when it is less than predetermined range deltaQ, it progresses to step SI -7, the present throttle opening TVO 
is incorporated, and it asks for the deflection of the degree of double door in step SI -8 as compared with the throttle 
opening in front of a predetermined time Tt [sec]. 

[0049] Step S In 1-9, when the variation of the aforementioned deflection, i.e., the throttle opening between 
predetermined times Tt [sec], judges whether it is less than predetermined range deltaTVO and is over the 
predetermined range, it progresses to step SI -13, and judges with the time of engine unsteady, and 1 time of a flow is 
ended now. Moreover, when it is less than predetermined range deltaTVO, it progresses to step Sl-10 and the throttle 
opening Th is calculated on the throttle opening calculation map (Q-N map) by which a calculation setup was carried 
out more nearly beforehand than engine-speed N and the inhalation air content Q in throttle opening. In addition, the 
aforementioned Q-N map is created based on the map by which a calculation setup was carried out more nearly 
beforehand than engine-speed N and an engine torque TRQ in the present throttle opening TVO, and the map by which 
a calculation setup was carried out more nearly beforehand than engine-speed N and an engine torque TRQ in the 
present inhalation air content Q. 

[0050] Step S In 1-1 1 , when the absolute value of the deflection of the throttle opening Th by the aforementioned 
calculation and the present throttle opening TVO judges whether it is less than predetermined range deltaTh and is over 
the predetermined range, it progresses to step SI -13, and judges with the time of engine unsteady, and 1 time of a flow 
is ended now. Moreover, when it is less than predetermined range deltaTh, it progresses to step Sl-1 2, and judges with 
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the time of an engine stationary, and 1 time of a flow is ended now. 

[0051] Namely, the operation angle of the control axis 16 converted based on the amount of lifts of the inlet valve 
calculated on the amount calculation map of lifts from the rotational frequency N and the inhalation air content Q of an 
engine in the gestalt 1 of implementation of this invention, By having asked for the deflection which compared the 
operation angle of the control axis 16 detected by the operation angle sensor 102 for control, and having considered as 
the composition which detects failure of the operation angle sensor 1 02 for control, when this deflection was beyond a 
predetermined value Installation of the operation angle sensor for a diagnosis of the same detection precision as the 
operation angle sensor 102 for control of contact processes, such as the aforementioned potentiometer, can be omitted, 
and, thereby, the effect that the cost as the whole system can be lowered now is acquired. 

[0052] Moreover, in the aforementioned failure judging, when the failure judging of the aforementioned operation angle 
sensor 102 for control is not made Because it was made to perform rewriting to the amount of real lifts of the inlet valve 
1 2 corresponding to the operation angle of the control axis 1 6 detected by the operation angle sensor 1 02 for control in 
the value of the amount of lifts in the aforementioned lift calculation map in the rewriting means The effect that the 
solid-state difference of an engine and the error by secular change can be corrected now is acquired. 
[0053] (Gestalt 2 of implementation of invention) Next, the operation angle sensor failure judging equipment in the 
good change valve gear of the internal combustion engine of the gestalt 2 of operation of this invention is explained. In 
addition, since the basic composition ( draw i n g 1 - drawin g 8 ) of the good change valve system VEL is the same as the 
gestalt 1 of implementation of the aforementioned invention, it omits the explanation and explains only difference. 
[0054] Dr awin g 1 3 is the block diagram showing the control system of the good change valve gear of the gestalt 2 of 
operation of this invention, and as shown in this drawing, the noncontact type sensor is prepared as a sensor for 
detecting the operation angle for a diagnosis used for failure judgment of the operation angle sensor 102 for control. 
[0055] Below, the composition of the aforementioned noncontact type sensor (operation angle detection means for a 
diagnosis) is explained. First, the height 111 for generating the position signal POS of every unit angle (for example, 1 
degree), as shown in drawing 14 , While making a cam pulley support to revolve the signal plate 113 with which the 
height 1 12 for generating the reference signal REF of every degree position of reference angle (for example, position 
equivalent to the maximum lift position of an inlet valve) of a cam shaft 13 was formed The position sensor 1 14 (unit 
angle sensor) which detects the aforementioned height 1 1 1 to non-contact, and the reference sensor (cam sensor) 1 1 5 
which detects the aforementioned height 1 1 2 to non-contact are formed. 

[0056] In addition, a hall device IC sensor can be used as the aforementioned position sensor 1 14 and a reference sensor 
115. Moreover, it is good also as composition which supports a signal plate with the height for generating the position 
signal POS for every unit angle to revolve to a crankshaft, and acquires the position signal POS by rotation of a 
crankshaft. 

[0057] On the other hand, when the aforementioned rocker arm 18 or the rocking cam 20 becomes a predetermined 
rocking position, the rocking position sensor (noncontact type sensor) 116 which outputs a detecting signal is formed 
(refer to drawing 1 5 ). 

[0058] As shown in drawing 16 (A) and (B), the aforementioned rocking position sensor 116 End section 18b (pattern 
2) of the aforementioned rocker arm 18, other end 18c of the aforementioned rocker arm 18 (pattern 3), Or the height 
117 prepared in either of the positions (pattern 1) which carry out abbreviation opposite with a pin 29 on both sides of 
the rocking supporting point (cam shaft 13) of the rocking cam 20, It consists of hall device IC sensors 1 1 8 fixed to the 
position which is in the middle of rocking of the aforementioned rocker arm 18 or the rocking cam 20, and the 
aforementioned height 1 17 crosses. That is, as shown in drawing 17 , while the aforementioned rocking position sensor 
1 16 outputs a detecting signal BS in front of the lift of an inlet valve, a detecting signal AS will be outputted also after a 
lift, and the 2 times detecting signal per rotation of a cam shaft 13 will be outputted, and the aforementioned detecting 
signal will be outputted in the position from which only the angle same forward and backward was separated centering 
on the maximum lift position. 

[0059] On the other hand, the reference signal REF from the reference sensor (cam sensor) 1 15 is outputted once per 
rotation of a cam shaft 13, and the output timing of the detecting signals BS and AS of the rocking position sensor 116 
and the aforementioned reference signal REF comes to show it to drawin g 18 . And the phase contrast Dl and D2 of the 
reference signal REF and each of detecting signals BS and AS of the rocking position sensor 116 (degree) can change 
from a mechanical relation corresponding to the operation angle of a control axis 16, as shown in drawing 19 , and it can 
search for an operation angle from the aforementioned phase contrast Dl and D2 (degree). 

[0060] Then, at the gestalt 2 of implementation of this invention, it is at the generating time (the criteria position of a 
cam shaft 13) of the reference signal REF. Namely, the counter t carried out 0 ******** in the maximum lift position of 
an inlet valve 12 Make it count up for every aforementioned position signal POS, and the value of the counter t in the 
time of the detecting signal (detecting signal BS) of the beginning from the rocking position sensor 116 occurring is 
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read as a value equivalent to the aforementioned phase contrast Dl (phase contrast measurement means). An actual 
operation angle is detected from this phase contrast Dl (operation angle detection means), further the value of the 
counter t in the time of the next detecting signal (detecting signal AS) from the rocking position sensor 116 occurring is 
read as a value equivalent to the aforementioned phase contrast D2 (phase contrast measurement means), and the 
detection data of an operation angle are updated — it needs (operation angle detection means for a diagnosis) - it is 
constituted 

[0061] The flow chart of drawin g 20 shows detection control of the aforementioned operation angle for a diagnosis in 
detail, and distinguishes the existence of generating of the reference signal REF from the reference sensor (cam sensor) 
1 15 at Step SI 1 first. And if the reference signal REF occurs, it will progress to Step SI 2 and Counter t will be reset to 
0. 

[0062] Whenever the position signal POS is outputted from the aforementioned position sensor 1 14, the aforementioned 
counter t is made to count up at Step SI 3. At Step SI 4, generating of the detecting signal (detecting signal BS) from the 
aforementioned rocking position sensor 1 16 is distinguished. If return to Step SI 3, count-up of the aforementioned 
counter t is made to continue and a detecting signal (detecting signal BS) is outputted from the aforementioned rocking 
position sensor 116 until a detecting signal (detecting signal BS) is outputted from the aforementioned rocking position 
sensor 1 1 6, it will progress to Step S 1 5 . 

[0063] At Step SI 5, the value of the counter t at that time is calculated as a value equivalent to the aforementioned 
phase contrast Dl, and the operation angle of a control axis 16 is searched for from the aforementioned phase contrast 
Dl at the following step SI 6. 

[0064] Prepare for the detecting signal (detecting signal AS) outputted to a degree from the aforementioned rocking 
position sensor 1 16 at Step SI 7, whenever the position signal POS is outputted, Counter t is made to count up, and at 
Step SI 8, generating of the detecting signal (detecting signal AS) from the aforementioned rocking position sensor 1 16 
is distinguished. 

[0065] And if a detecting signal (detecting signal AS) is outputted from the aforementioned rocking position sensor 116, 
it progresses to Step SI 9 and the value of the counter t at that time is calculated as a value equivalent to the 
aforementioned phase contrast D2, at the following step S20, the operation angle for a diagnosis of a control axis 1 6 will 
be again searched for from the aforementioned phase contrast D2, the detection data of an operation angle will be 
updated, and 1 time of a flow will be ended now. 

[0066] Next, the content of failure judgment control is explained based on the flow chart of d rawin g 2 1 . At Step S21, 
the operation angle sensor appearance operation angle for control is compared with the operation angle for a diagnosis, 
and it asks for both deflection. 

[0067] At Step S22, when it is more than default value, after judging whether the aforementioned deflection is less than 
default value, carrying out O.K. judging of operation angle sensor 102 ** in Step S23 when it is less than default value, 
and carrying out NG judging of the operation angle sensor 102 in Step S24, 1 time of a flow is ended now. 
[0068] As explained above, with the gestalt 2 of implementation of this invention By having used the sensor of a non- 
contact formula which considers as the composition which detects the rocking position of the aforementioned rocker 
arm 1 8 or the rocking cam 20 as an operation angle detection means for a diagnosis, and consists of [ combination ] a 
salient and a hall device IC sensor etc. Installation of the operation angle sensor for a diagnosis of the same detection 
precision as the operation angle sensor for control of contact processes, such as a potentiometer, can be omitted, and, 
thereby, the effect that the cost as the whole system can be lowered now is acquired. 
[0069] As mentioned above, although the gestalt of operation of this invention has been explained, concrete 
composition is not limited to the gestalt of implementation of these invention, and even if the design change in the range 
which does not deviate from the summary of this invention etc. occurs, it is included in this invention. 
[0070] For example, with the gestalt of implementation of invention, although the inlet valve was taken for the example 
as an engine valve, it is applicable also about an exhaust valve. Moreover, it is not limited to the thing of the structure 
illustrated with the gestalt of the implementation of this invention as a good change valve system to which this invention 
is applied, and this invention can be altogether applied also to the thing of the structure shown in the conventional 
example, and other good change valve systems. 
[0071] 

[Effect of the Invention] As explained to a detail above, with the operation angle sensor failure judging equipment in the 
good change valve gear of the internal combustion engine of this invention claim 1 publication As mentioned above, the 
operation angle of the control axis converted based on the amount of lifts of the engine valve called for on the amount 
calculation map of lifts from the inhalation air content of the internal combustion engine detected with the rotational 
frequency of an internal combustion engine and inhalation air-content detection means which were detected with the 
rotational frequency detection means, By having asked for the deflection which compared the operation angle of the 
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control axis detected with the operation angle detection means for control, and having considered as the composition 
equipped with a failure judging means to detect failure of the operation angle detection means for control, when this 
deflection was beyond a predetermined value Installation of the operation angle sensor for a diagnosis of the same 
detection precision as the operation angle sensor for control of contact processes, such as a potentiometer, can be 
omitted, and, thereby, the effect that the cost as the whole system can be lowered now is acquired. 
[0072] moreover, with the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 2 In invention according to claim 1, when the failure judging of the 
aforementioned operation angle detection means for control is not made by the aforementioned failure judging means 
By having considered as composition equipped with the rewriting means which rewrites the value of the amount of lifts 
in the aforementioned lift calculation map in the amount of real lifts of the engine valve corresponding to the operation 
angle of the control axis detected with the operation angle detection means for control The effect that the solid-state 
difference of an internal combustion engine and the error by secular change can be corrected now is acquired. 
[0073] moreover, with the operation angle sensor failure judging equipment in the good change valve gear of an internal 
combustion engine according to claim 3 The cam sensor which generates a reference signal synchronizing with rotation 
of a cam shaft, and the rocking position sensor which detects that the aforementioned rocker arm or a rocking cam is in 
a predetermined rocking position, A phase contrast measurement means to measure the phase contrast of the reference 
signal from the aforementioned cam sensor, and the detecting signal from the aforementioned rocking position sensor, 
An operation angle detection means for a diagnosis to detect the operation angle of the aforementioned control axis 
based on the phase contrast detected with this phase contrast measurement means, It asks for the deflection which 
compared the operation angle of the control axis detected with this operation angle detection means for a diagnosis with 
the operation angle of the control axis detected with the aforementioned operation angle detection means for control. A 
failure judging means to detect failure of the aforementioned operation angle detection means for control when this 
deflection is beyond a predetermined value, ****** and the aforementioned rocking position sensor with having 
constituted from a salient prepared in the aforementioned rocker arm or the rocking cam, and a main part of a sensor 
which detects this salient to non-contact Installation of the operation angle sensor for a diagnosis of the same detection 
precision as the operation angle sensor for control of contact processes, such as a potentiometer, can be omitted, and, 
thereby, the effect that the cost as the whole system can be lowered now is acquired. 
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[001 1] m$B2aBtftart%ttH®i?£M#&itk: 

^m^a^^fij^/ftan^ofe^tt, mgu 7 

tB#ar& m $ nfc«»tt©fp»ft tcjtis-r z> mm#<D 
nv? Hs»c9^«i^.^*#»A^aft«AT^-5^a 

[0 0 12] ■t#£3GttCDAjmH0TOn#SB£ 

anfcSfjffliAAt, swwAAtcigKeffitctt^snfe 

7-a©— sgg&ftjgiWEKrr z>&WMWi^Wt.£. fltrfBP 

A B3IE*!lffll*ft©f^l&«ft«iai-r-5ffil^ 

^T?fcsrt*^w©?r*i(i#SBfc:^ 

A-fe>+t-t, ffilfSPv^T— ASfc«S»)*A^3f^C0 

ffiM&w.\z$>2>z\£Ztfi}ii-?z>ww}&.m.iz>-9-£. mm 

ft«A, WESIMllt^. fltffSP-y*7-A 



•) «- 
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[0 0 13] 

#a<a»i»£iftavf **>(&t* ^ntccto, mfBfHffiw 
a©»B**&»&2ft*. 

mt \z ct * «n 36*#e je s ft * o 

[0 0 15] »^3fB*<^^«P^pJ^K^ggtc 
tc:fe^T> *Air>iJ*^fflSftfc*A«i©lHie(cra»i 

znz>t#\z, m&temzM^TBmmfcmft&ift^ 

a^ffiSftfcttWttcDfPlSfttSJtKbfcfflSI** 30 

<£>i£B^lfi§2ft£ 0 
[0 0 16] 

(f8»B(B^lfi<0Jgffil) H1-H3I1 **W«)*JSO 
»*««VELtbT£lTJClttWrs. flU 

[0017] m i ~h 3 tc^t* ^imm^mu, > u > 
gfiFtcattsftfc— »<D®a#i 2, i2ch, ->u>y 

^yHl l-hgpco^AMSl 4fc0fEgffilc3a$£ft& 
4>^<7)*Attl 3£> K*AWll 3fC. JEA^fCctD 

aasftfciHie*A-r*^2'p<z)»i>*Ai 5, is 
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teeffic3a#sft&wwttii 6<hv ttHmti 6\zmm 

#A 1 7*^bT»»a«EiC3£J*Sftfc— »©n^*r 
-A 18, 18<h, &K#12, 1 2 <D±ffimz/Vl> 
ZfV7&—l 9, 1 9 Sr^LTiBB^ftfc— MOZrtl^ 
ft3Sd£L&Sft#A2 0, 2 0 t*fATW. 

[0 0 18] Sfc, ffl!BSi^A15, 15t07*7 
— A18, 1 8 tttU >i7T— A2 5, 2 5tCj;^T* 
^£ft£— DyA7-A18, 18<hffift^A2 
0, 2 0tW)>#Btt2 6, 2 6tCcfcoTa«£ftT 

ft) tc»oTia«$ftTir^t*(ci, -mmzmnzn 

[0 0 19] mJfB^AWSl 4f4* ->U >y*\y F 1 1 

<D±mmzmirt>nT*)&mi z<D±Mttn-?z>*^ 

*«icKfrt6ftTtt»*lll 6^[UteefttC^*r^ity 
y7^T7M4btStU S^^M4a, 14 
b^-»0#Jl/M4c, 14cCctot±*A^*iB 

[0 0 2 0] Wf8HMffl'i>*A 1 5tt, 04tC*>^Tcfc5 
fc. H£U>^K£MU /J^ft^A^l 5 a£, S# 

a*#i 5 a<Dftffim\z—mzmi*>tirzy7>5?mi 

5bt*66tJ, rt««I*|pJ«C*A«ii*a?Ll 5 c*«ft 
a»J**ftT^*fc*IC, ^A^ffcl 5 aCDtt^X^* 

[0 0 2 1 ] £fc> ^l©#ffl^*A 1 5*4. */Attl 3 

\zMV^^m^)Vf^y^— i 9, i 9tc^b&^M 

^{MfC* AffifilJL 15c S^bTffiAS£Snt^-5 

M^<£;*JA*:f£l 5 a, 15 a^BIl 5 
d, 1 5 d*^-©*AyP7>f HH3J«Snt^ 

[0 0 2 2] WI3#n-/*T-Al 8tt. 0 3 Iz^t <t 
5 id, 5pS*^*TBS^7>^tt«CSfffl.BJj«$ft, 
(C#-r^*^l 8 a«WAl 7 \Z\Elfc&mz3igf2 

nti/^o s-sssi 8 sKD&ftmmz&mzntz 

-«H8bl:lt U>^7-A2 5^SgfiMt 
5fcf>2 ljWEA<5ft£fcT>?Ll 8d^IIM$tlT 
^^>-*> 8 a<D&rt««fc**g5H;£ft 

gB2 6 a tm$£TZ>¥>2 8^EEA^ft^>tf>7Ll 8 e 

[0 0 2 3] mU&Mmtil* 1 714, ^^Ht^^^rM 
U ttfflttl 6n«^H5£SftT^«t*fC, 01tC^ 
■T ct O tC^^ P 1 fi[B^ffi(««i 1 6 <D«M> P2^^afc 

[0 0 2 4] ffiflBS»i*A2 Ott, HlRrXH6, El 7 



• < 1 1 < 



(5) 
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2tc#A$ftl 3^fK#SnTIU(EeaEtc^i#$n«>3£«p 
?L2 2 a*tIIMSnt^5<!:*i:, D>^7-A1 
8 coftfefflgp 1 8 c «C>&Bf£3SS& 2 3 £ tf >?L 2 3 a 

[0 0 2 5] Jgffr#A2 OOTMtCfc** SSSB2 

MKH!IIH*KBtf*#Affi2 4"bfc#»J*SnTi3?K 
»Sni2 4at*Affi2 4bt^ A 2 0 

[0 0 2 6] f 0 5 C^tA*J^'J ? HWtti* 

Id l^-XU-J^KBlCftD, *Affi24b0|ff 

[0 0 2 7] fflED >^7-A2 5tt, ItttM* 

g&RS*#©*»2 5at, MSSC2 5 a0*Mffljffi£ 
&BK^t££nfc^m«2 5 b SS2 5a0 20 

**ffiBfCtt, ffiGfl'b£Al 5<£>#A*#:1 5 aCO^ 

HBJcmteaaEJcK^"r«K^2 5 c«$nx^ 
^ms2 5btct4, mz\i>2 ufligm&tEtz. 

JfiIf£fc?>?L2 5 d^SlMSnt^^. ffif 
ED >^7-A2 5 <t<B<fr#A 1 5 <htCcfcoT|gSjig®J 

[0 0 2 8] ££tC. WBU>^ffi»2 6tt, 01{C*> 

S26a, 2 6 bCH 4 iSEn7*7-A 1 8 (DffiSp$ 1 
8 c <hJS»*A2 0<D«8B52 3 0#e>7Ll 8 d, 2 3 30 
a(CJEAb/i#tf>2 8, 2 9 <Z)ttffi#t@1ES&i::ff]I 

>j?®?l2 6 c, 2 6 d**»a»riEanTir^. 

«-t°>2 1, 2 8, 2 9 (D— «8Sf^«. U 
-A 2 5^D>^8M*2 6(DM^f^](D^iti^^S0-r^>X 
t7^J>^3 0, 3 1, 3 23WK»6*IT^S. 

[0029] mbmhumi 6H — sBawcsw-sn&D 

g<hlT©n> hp- ;ucl- ^ hCPU^ 40 

j^Z7hCPUH ^>^£|-tr>+H 0 3, X77 

*fflir>1*l 0 5, x>v><z>[§HE 
»-fe>1M 0 6#CO#aoD-fe>^eCD«iaim-^lC*-^ 

<> BrrfBT^^n-x-^ 1 0 wzmmmn^ti-? 
[0030] jetf, ±EFi*»#««©f^ffls«wrn 
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v hCP U^bOMii^ia^TJ^faX-^ 1 0 
1**— #K[eItEBlfr£n*. $flfflI*A17 
tt. «M>P 1**13 6 A, BK^T i^^^lffllttl 6 C0«A 
£.*P 2^££±^(£©IM£BtC«it£*U JP^lSBl 7 a 
A^Attl 3^6±*(pJ{cBiF^»-r^o Z.<Dfr#>. a 
7*7-M8H, £#3&*;*JAttl 3tC»LT±^^ 
»»U ^ntC^D, ftJS»*A2 Ott. U>£rffitt2 
6^L«2 3 7&^$J«J(C^T5l#±tf ^ntift 

[0 0 3 1] t^oT. 0 6 A, B {C^Ti: "5 (C{1^L^ A 
1 5*«iatelxTU >^T— A 2 5 ^ITD7*7-A 
1 8cD-^p$l 8 b£i¥L±tf££; ^(DU^ hS^U 
>^§W2 6£^LTJ§®J#A2 0WAil/^U7^- 
1 9tCfeii$tl^)^\ ^OU7 ML 1 tela 6 BJC^T 

[0 0 3 2] ctoT> a^SteatefiffittTWu 08CO 
2©BRr»!**il<a:0 (ttWAtf/hS < & 

[0033] mm<»fcm&fmmzwfi\stzm& 

T7^faX-^l 0 l^JR^fpJfCEHEWWlStl*. 
t£oT> 07A, BCStct5l:filfl«16^ 
Al 7^0 6tC^-r{iS^6P#ti-^^I^[Hlfe$1±> $fi^L> 
PI 0Pl*i«17a) *T*fR]^»Sii:S. dOfc 

(T^ft) tC^UjUT, fftSg&l 8 crt*J8»#A2 OCT) 
[0 0 3 4] fif^T, SSWJA2 0 0;^'J7^- 1 

9±®^*f-rsTfficossffl:a^H7 a, bkts-tj^ 
ic&^fflffiBfcepwrr*. z.<Dtc&, m7 \z7F-?<£oiz 

ffi*i?X& 1 5**HM6LTn^;&7— A 1 8 CD — Soft 1 8 
b£D>^7-A2 5^LTffL±^i, 
7&—1 9\Z$i~t2> : £<DV7 ML 2«g|7 BtC^f 

[0 0 3 5] ct^T. ^*^Kiiiaiftfflr«"ett, *AU 
[0 0 3 6] ^(^ctatc. ±B«I^ifj#^BT«, §® 

^i 2<Dmmmm^^)^uy bm o^mM) 

^"C#-5d<hte^iSl<Oil^, ^A$ftl3tC. #ffli>*A 
1 5 i:&ig»J* A 2 0 t&m^lzmitzfztb. ffifflrfi 

s^c, §d<^7-ai 8 hmm^^^m-r^^ 



I 
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1 3(2geB£^3gT£C£&<. Sff <£>#Att 1 3 cogE 
[0 0 3 7] S^tC, li^l5tS«iAA2 0t* 

[0 0 3 8] b^t>, ft»MA15£> &AJ^U 7 
1 9 <h^^-tr^/ hffiBbS^l£^b&VM£BK:B2 

flM>#A 1 5COnif ffil 5 a^tattgfi^$rf^]±$i±^ 

citA^pifii^&o. uniaoTg»A2 ocosifta 

[0 0 3 9] IBWA15li U >i/ttfc»J5jcS 20 

n«BB^#**U>^T-A»«2 5 a<Z)«^/c2 5 

*>frVvBV>. MBE<7){g;Tt^^{l>L^A 1 5 <£> 

l^A2 0, 2 o*— frtcateb, cni:J:oTfi^ 

A15<h07*7-A18tS:f-tLT, 1 
2P^{C^^T*ffl^^1i'^1S^^LxT ; bav^ , 30 

[0 0 4 0] <hd^>T\ ±fEpJ^ft#lC:fc^Tte:> gfit 
5rt«* MfBftMMilll 6<0«ft»S^ ffirE«»«ll 6 (D 

1 0 2K<koTtttHU CCD^aianfcfPSjftfi 

^^a.x-^ 1 0 1 £MfllNi 1 6 t<DP B 1lctt«a^7 1 
0 7*^8Sntt^ 0 

[0041] fflrennni e^MA^tttti-r^ so 
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fp»ft-t>if i o 2<DSfci**«ifli*rsac»flj^ao!)rt 

l 0 (c^f^^tc, 89IB3>hP— ;ioL- y hCPUfc 

[0 0 4 2] #ClC* mflBSllfflltt 1 6 <Z)fEg>£|£t%fcti1-£ 
f^»ft-fe>it 1 0 2<7)SS[B<ftfiI*ffiS:> 

To ^UT> x>^>^3U£^#lc&££, Xr^ys 

y (Q-NV^y) &C<£D> »a#12 0U7M&l|- 
[0 0 4 3] Xt7^S 3tH fluIBK^# 1 20'J7 

^TfPft^ir>itl 0 2T*HiSn*:ff»ft4:Jt*b, 

[0 0 4 4] Xf7yS5TH ffifB««rt*«*«Rl*3 

ys 6fC43V^Tf^»^Hr>U-l 0 2<DOK¥iJj££Lfc 
^> Xr^ys 7tCi3Wry:7 hih^Q-NV-/ 

[0 0 4 5] HulEX^^yS 5 tC&t^T, WlB® 

[0 0 4 6] MIBX^-^ys 1 \z&\rtZ>X.>i?> 

012 07n-ft-M:S^T 

mgirr*. xf7 7 p si-im sseo>x>>* 
>iiHE»N*®Da*, xf7^si-2m m^m 

BTn [sec ] SttO)X>^>Ieie»i:H:«U. misHSSc 

[0 0 4 7] TsTvZfS 1 -3Tte> flJiE«g* gP*>, 
W5e«rWTn [sec ] W©x>>?>|iIte»c<Z)*fl:li*«0f 

NS«AT^5Rflt Xfy^S 1 - 1 3 lC)IA,T t x> 
1 -4(CJi^TSSEOKA^a»Q4^0Ji^, 

^si-s-vte. ffifemmTQ [sec ] wcD®A^m» 

[0 0 4 8] Xf7ySl-6til Wt>, 
ffi&ZWITq [sec ] P B 1<DKA^SC0^{bS^3f^<^ 

TV^B$tt, XT7-/S 1 - 1 3 tCil^X>v?>^ 
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f^O®BAQjWftT&£(^l XtV/S 1 - 7 fCii 
^^flE^^Py h;i/H«TVOSffif9ji*, Xfy^ 
S 1 - 8 Bf5£B#HT t [sec ] mfcDX p y h;H« 

[0 0 4 9] Xr^ys 1 HfriBffi^ BP*>. 

^SBtriT t [sec] ^<D7sUvV)vmm<Dmtmtm 

iSffiXtV^BfH 7,"rvZfS 1 - 1 3(CilA,TX> 
So 0f3eo*BHATVO£trtTfcSP#tt, X^y 

QiDxo^ h;MiBK£^#@ffii£*£nfcxp*y 

>me^:N<hx>> ? >h^^TRQckDSffi^XP^ h 

0«tscNtx>^>h;^TRQcfcoaaE<o»Affla« 

So 20 

[0 0 5 0] X^y^S 1-1 ltll HUlHth^tCcfcS 
XP*y hJI/iSThtS^XP^ h;i/BSTVO^0 
fiMO*fi*MI^3f^<OlBH A T h HrtT»S3&^S*^*« 

3(CjtA,TX>v>#^^<hW^b, ^nt-@07 

tl X^y^S 1-1 2tCit^X>:/>^#B#<h«^ 

[00 5 uip-fe, :^M0Sioiii-cn x> 

If Ml 6<BfMWSi, tt»fflfe»ft-fe>U-l 0 2T^ffi 
fflM^BffStt£t±T»S!^^ttflfflfP»fti:>-y-l 0 2 

-?m(omMjZ<Dfflmmftmft't>'V- 1 o 2 tra-ttta 
[0052] MBZ&mmfetz&^T . mmumm ^ 

U7hiotS, ©Jffllffif^lft^ir>itl 0 2tM$n 
fcSOWMl 6^»ft«c*HSt"SK^#l 2 0>*U:7h 

ztm*$mt tc ± s ^mjET z> z. t. ffi-v % s 
[0053] <«w<&*ifi0>jBt8 2) *mw<nn 
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ivEL^i*^ (H1-H8) «ffiria5sw<z)*JS(Z) 

[0 0 5 4] 013(1 #56W<0*i6<0»ffi 2 CD oJ^»j 

^satoftm^x^ASr^-r^py^HTao. ^©0 

[0 0 5 5] BlTfc. Mf|B#»»S;-fc>U- (BfcrfflftOfo 

A**tH#») ©*j5K^^^TRwr*. 01 4K 
^*ri-5(c, mii^s wuar ) mom? is a >m 

*POS*»*S-tirS&»<Z)^eB81 11^ *AM1 
3 o>S2fS*S&&B (W*ttK»#©fWcU x bfitttcfg 

at^fil) «©U77l/>XfifREF^4$t§ 

fc£>tf>3ieBB 1 l 2 iid^fiKSnfc^^^U^U— h 1 
1 3^*A^-U-l:«i5$^^ J»gB3gS«l 1 
1 ^SMfCiffit^^^i/a >-fe>tM 14 (#fir^ 
flHz>1tt fc, f»»36S«l 1 2»p^tBt§U 
Xrl/>Xir>1f (*Air>it) l 1 5tSR»T* 

[0 0 5 6] &43, WIB#^i/ 3 >ir >U- 1 1 4 , U y 

[0 0 5 7] — MfEP^y-A 1 8*fc«JSi&* 
A 2 0*^*©»»<fc«»C^ofcl«^*Hl«#*ttlA-r 

S«»f£Mi?>^ (#M**5£-fe>ttt 1 i 6**«w-sn 

5 (01 smm) o 

[0 0 5 8] flft8BffiI!H£ttir >U" 11611 016 
(A) , (B) tC^"T 5 MIBP^*T-A 1 8(7) 
—$88B18b (/1^->2) , ffir8HPy*T— A 1 8 CD 

iasisc (/i^->3) . a»*A2o© 

»»SJ» X*AM1 3) ^TL 6 >2 9M«n 

fig (/^->n ©^Tnd^ctattsnfc^ewi 1 

SftiaPy*T— A 1 8*&ttJgft*A2 OOSift 

^^TMiE^esisi 1 7 3&*««sffi«jcH5ean**— 

I Cir>itl 1 8 i:*6«lj5jtSn*. IPS> 

jgiftfie-fe i i6n 01 7tc^f<t*5tc 

fe^ffift^ A S Zltisl-TZ C fC7^ V) , *A$*13CD 
HUe§fc0 2@^tB«^$rttS^*r^Cl<hfC?S:D> 

[0 0 5 9] — U 7/ U>Xir>it (*A-fe>it) 

1 1 5^e>(^<j77l/>X(I^REFH *Afftl3(D 

1 [nie^fcO llUtB^sn, S»ifiB-tr>"tJ- 1 1 Q<D& 

tj^-r ^ >t?\z. 0i 8 (c^Tct^jc^^o fit, u 



(8) 
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7 7i/ >^<i^r e f ti»fifit >u- 1 1 6<Dmmm 

^BS, ASfn^tltOfiliiDl, D2 (° ) it. 

6, H 1 9 tC^Tcfc 5 fcffjffltt 1 6 <Df£ 
i^CMbTfftl, SSffBfifflMDl, D2 (° ) * 

[0 0 6 0] ^^t, ^<0»^CD^JS<Z)«Ji2Ttt, U 
77l/>XMREFfl)*4^ AW 1 3 

-fey b2~&tc%iy>* t tuE#yya>S^POS 
^c#^> h7^ys*, ffiftfiS-fe >1t 1 1 6*>S<z> 
ftWolftaUt^ (*IHOTBS) #5fc£UfcP#j£Ta># 
t (Dl^UEfiffliD 1 iCffiSt^tt UTM® 

0 MfcfflJgfHB#a) , &&ttmi>lfc$fm<DfctoA 

1 6j&>5<B*<BtttMI# (tfcffifi^AS) *«K*bfcWp 

t c7)M£mrfB&fflMD 2 {cfflSTSMch 

So 

1 1 *CH U7 7l/>Xt>U" (*At>*) 11 
5*50'J77 l/>Xfi^R E F CD^^O#ftE*WSUf 
So f LT, U7 7l/>X<I^REF^mt§t, X 

[0 0 6 2] Xf7yS'13tH ft9BB#^v3>ir> 

it 1 1 4fr%#is^ s >m^p o s&mtizti&mz. 

tBfi^BS) (D^SWgiJ-r^o WfSSSttffiSir>+hl 

i 6^6fttus§ «tBi^Bs) *«m*ans*T 
tt, xfy^s i 3tcKoTMffi*/^>^ t entity V 

tifttufntBS) *«m^sn*i:> xr^^sis 

^ittfo 

[0 0 6 3] Xr^^S 1 5T11 ^<7)P#(7)^^>^ t 
[0 0 6 4] Xf^ySHTIl inffBS»rt£g-tz:>-!t 

1 1 6^6^cm*ans«itB«# (ttmstAS) k 

1 1 6&e><Dtkmmn (Mfi^AS) 

[0 0 6 5] fit, ffllE«»Hft«1r>-tf-l 16*5« 

ttsft# (^asm-^AS) ^(BAsnst, xf^^si 

iCfflai"^)i<!:LT*^, ^Xf77 p S2 0Tll 99 
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[0066] #jc, %LmmmM'M<Dft®&* 02 107 

D _ hlZ&~3\,*TmW*TZ>o Xt7^S2 IT 

[0 0 6 7] TsTVJS 2 2TH MfEfifi*«a««a 
ftT&S^5^£¥iJ^U «SttJKrtT»SP#tt. X^- 
2 3£43^TfMfrft*>1J-l 0 2 00OKflKS 

^TfM»*Mr>lJ-l 0 2<0NG2pJ5££bfc«> ^tlt- 
[0 0 6 8] £t±»«bTSt±5l:, £a>5S0ico*16 
*7-Al 8 A 2 0«fii^ffit§ 

20 ZLn\z£V. yXfAtftt UTODnx h£~Rf 

s £ £ a*-? ^ 3 ct 5 tc ft 5 t ^ 5 & n * o 

[0 0 6 9] £Lb> *55M©SIJfi©«J8*BiWUT**: 

[0070] m^u. §£Wv>mffi<DMm-efc. mm^h 

[0 0 7 1] 

cnCJ:0, 5/X^A:£#£LT<£>aX h£~Rf£ 
[0 0 7 2] R^2l8tt<Ol^«BfllHOprXKi# 
so e«<7>*Wci5^T, mettMiW£^aicJ:0Me(H1l 



15 

[0 0 7 3] *&, IS*«3fE«Ort«S«HC0pI^»i# 

gtt as $ titumvm (Dftmn t & it«t l itmm 

ffl fMftft-te >it t |W]-^tti*Sffic7)^8fTffl c7?f^Idft-fe 
[0®<DfffiJ}i&iKBj] 

[Hi] *awoHifio»i8iJc*frtspr*»#s«* 

[0 2] ±iE"pJ£»#g«<BflOffi0. 
[0 3 ] ±ffi^*»#£W<B¥WH. 
[04] ±fBBj«ft#»«^«fflStl*fll^*A**-r 

[0 5] ±BB"5I*l!i#36«»C*W*»»*A<Z)*SBiB4: 
# AHK#*Lfc/W:/ U 7 h<NH40 e , 
[0 6] ±fEnJ^Kj#Seoig:jg{g;m^P#^f^ffl^^-r 

mmm (@2ob-bsbtik . 
[07] ±Epj«»*8«©jBaiB*ffif«p©f^ffl**-r 

Wffi0 (0 2(OB-B|ft»rffi|g) o 40 

[0 8] tmvj&mft&wcDJvi?*^ *>ift/vi~7 

U7h©»tt8. 

[0 9] ±E^J«»#S«a)*^ffWiftfB!lW'>XT-ASr 
[010] ±E^*»#S«<o^lcfPi!iftir>*»SMft 
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[011] ±ffioI*»#iS«<o*»cff»ftir>it*l»« 
[012] ±IH7P— hJC*WSx>>?>^#5pJ 

[013] *KW©**fiO«IB2fc*^*^lje»#S« 

©itcfPibft1r>*«»«tt^7 L A**'r^Py ^ 

0o 

[014] ±mmwis7,T&&mf&~tz>#zSz/3 

[015] *f8M0)*J6<O»l82K*»*'BI«i!i#«« 
Of^^©jp43cJ;Wtt^ir>1tK^»^X5 ; -A^^ 
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